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Abstract: 



PROBLEM TO BE SOLVED: To perform operation at a whose back rate such as minimizing the 
change of a hardware by using the set of a symbol length, quard time and N pieces of sub 
carriers in a first mode and using the same set of symbol length, quard time and N pieces of sub 
carriers in a second mode. 

SOLUTION: An encoder circuit 1 receives a data stream, divides the data stream into the blocks 
of continuous groups or bits and introduces redundancy for forward error correction encoding. 
The block of encoded data bits becomes an input to a high-speed inverse Fourier transforming 
circuit of complex at N points (N is the number of orthogonal frequency division multiplex sub 
carriers.) While using phase shift keying of four phase, an IFFT is executed on 2N pieces of 
encoded data bit blocks received from the encoder circuit 1. A control circuit 4 controls a cyclic 
perfixer 3 and switches the guard time and symbol period as needed. 



(l9)B#H#ff;r (JP) (12) & Hf| |^ Q $g (A) (ll)ttfft&B&H#3 

!$ffl¥l 1-252037 

(43)^10 ^$11^(1999) 9 £170 

(5i)int.a s msmm f i 

HO 4 J 11/00 HO 4 J 11/00 Z 



49911$ * *r$JRZ>ftll OL (4 5 1) 



(2i)ms#^ 


1-157 


(71)ffiKA 


596077259 










(22)mHB 


¥f£l Hp (1999) 1/540 












Lucent Technologies 




9820001 0. 1 




Inc. 


(32)«5feB 


1998*F 1 J! 6 0 




T^U*-&jRH 07974 -a-i?t"^ 


(33)«5fctl£3fiH 


(EP) 




Ylz-tJk T^>x> 








600-700 






(72) 


















3454, *7#x/H*9— > 24 






(74)ftaA 













(54) khio*#3 a^^s^m^aamssi^-©^ 

(57) mm] 

— K (aft— /w« -y $ ^— K) (4, i/yfrvS^KTi, 
yhSr^VS. r.^T?KH:2£Jl±OlEiS[t*r5. #3SK 
< , tf y V V— Y *TlfS«»tT?, tffl t JUSitacfRS 



Ml 

E-\ ✓ 

H 

i m 



-l- 



[#¥Fft*©|5H] 

tdiasutt, mm^>^(Dnmmm & k t a ± 

3 /iSSwv^'i- y K© o ^©o-to©^- k 

U r ^ T* K (iIE«*-efe 19 , 
miKMfc©^- K© 5 Ktt, jl*5K*M 

v^5#, PJ-©^^yT©a£ffi^3;ifc£r#m£ 
"T 5 E £JI«Stfj v »Milfi§£S„ 

[it** 2 ] Hfrtammco^e— k© 5 *>© 1 o©^- k 
it, k= iT-fe5it^#mt-rsit*iiifa*©g 

{So 

[ft** 3] K*>f AasBS-fS^tf/vwiBl:: 

[ft** 4] HfflB#-K^^A©g$i4KT G T**3 
15, ttIfBKT G (l, ittjfaHS:©^— K©<£-ac*fLTP 
— e& 5 r. t Sr«p* t 1- 5 ft** 3 fafc©£Bo 

[ft** 5] itifassiigjf 5 , wesflr«tt 

(14) 

©Kfi©»^1-5fflW©W©¥^Sr5iS¥^b^ (1 
5) fc, £*1-3;i££#m£1-3W**lft^L4© 

[ft** 6] ffilSWflM (15) (4, iE7-y 

^■gm^&L (14) ©j^wc®^^ 
nwttriEW^S (15) ft, W^RSkt©-^7> 

ure^-y^safcpft (14) ^A*ttt»5njt 

r t 1 1"5 ft** 5 tB«©SEo 
[ft** 7] futESStt^f s^-efe 9 , HfrlH^fSg 
tt, ~>>^>£m^:/^yT©fi&l8*i±£S{fL 

b-tzn ** 1 L4 «^Tti^^E«©SB, 
[ft** 8] f#IWT©K, ttS-T5f-7'df-r y 7©iB. 

fc, ffifs-y-^>-¥yT©sfa-a-t5*cj;i9^$ti?>tf# 

ftWv-^y K© 5 t)0»to(Dt- K£3S#l 

-T 5 * x y ^fr&tr - 1 * W« 1 1- 5 ESJ9 

[ft** 9] itufBiti:©^— K©5*)Oloo*- K 
(4, K= l-c&sn ££ift$i:t-f 5ft**8fB«©:£ 



[ft** 10] K*^ AflSW^S^sJOvwIW 

IfrfB^f— Y94 A©fi£ {4, i !9 A£ $HI©K©^~ K 
±0 %*tv^ fc£#®:i-r5ft**8*fc(±9fE*© 

[ft**ii] ifria^-K^-f A©ft^iiKT G r-fc 

— C&Sr tSr#ttfc-r5ft**l 0|B«©*ffi„ 
[0 0 0 1 ] 

[fP^©S-f 3fi»ip] *3§Wi±, ilffv-^AdH 
^M^MWk'ft'M^mt (Orthogonal Frequency 
Division Multiplexing: OFDM) gEf!^tP-f5„ 
[0 0 0 2] 

[$5fc©ftW] O F DMfi> Nf@©x— 9 ;: s-si$->V%: 1 
/ T © Jl Pi t J: 9 # SI $ ft fc N ffi © E 32 f" ^ 

xAii, oFDM^fi^^risscw-y-y^yT (1 
-ysfctteyfc&frra) Srtf-L-c, afe^Jic^ic©^ 
try hSr^lff1-5o r©-r/^^-v y rfE^©ms 

5 w k: if- k ^ w a mH t G %n ai- a - 1 ic 

» ^/V^r -Y y T v-^ r A -Cj&H t $ n 5 <t 5 ^ 
3 (^fb^) ^tiiS-Ct 5. 

-e&So ^-K^-TAicit), EE1 bfdf -^©fttSff 

^iciya-rs^-w^wa^^ tf— ^© w# 

FDM©»*^^^oV^f4, ^ktSltfiL m 

r.b-?hz> 0 

[0 0 0 3] i/ytf/V • T'n b^—^^sYO^rt 

yrft-§-t©w©Kgi«, M^«3i7-y3i^ (ff 

T) ££#i£ffli^ TlfTt5Ii^5„ :©OFDM 
i^M-fSfSfmfi Alard and Lasalle ^© EBU Technica 
1 Review, no. 224, August 1987, Pages 168-190 £r#j$ 

©r t„ 1i*^affitM(-*fb-roFDM©f[j^^Jj-x. 
5i 5*7i/dr->^;viOFDM^rAMSt 
T^5 0 *H#fFffiS0 8/8 3 4 6 8 4(r*JV^f±, 
O F DM^jl^tf-^ l^- h ^Sft 
-t-5V^<o^©SWtrF^LTV^„ 

^-hb, {Mv&EEiM X t , H*-f A 

[0 0 0 4] 



-2- 



K^*T©*K**/hK:-t-5J:5ft, *-/w*y? (ft 

[0 0 0 5] 

tf, Sl^tJIy^-F (jEfiff-K) H\ S/>tJ? 

©-fey F t £rffiv\ H 2 ^e— K /w^y^e-— K) 
(4, v-y^UKTi, #-K?^AKT G t, N{@ 
©-y-7>-r yrco^l-cDiry FSrfflV^ ^^TKil2 

[0 0 0 6] ;fc3S^i£<fc 9, ^yMItFFTCf^X 
£^H-r5^£ft<, if? hu-hftTrfS^H-C, 15 

fflv>5^ fcfoft-f Lt^y FyVv#js££jgfb£*5;i 
£};iteftibftV\, 
[0 0 0 7] 

?'fAT G &t)-DteS$JxftOFDMi/y;l?/V^ 
•f. tf-K^'f A T G ©SlftJ*, #Sc&5VMS-wl'^ 
raMfetfcj t»1-5) \z.mmt 

;o <£ 5 ft+#£g(1~f (r^V/fU^g^f -f STc*©^ 
^JlOHftHSHM T ae> -Cfe 5 . fe 5 T-C lih 

3W3fc3«©r:/y y— ^-k^-ch:, if- y# 

fc5 (IH1 £#!$©-£:) o J:9fiv^HIBiP]6JK*r. 

[0 0 0 8] K^^AT G 5rifJD^*5itf4, ffi 
H(Ctt|£lP£&f££fti / ^ i 9ft^B3£ffif5:£®JK--e 

as, L^Lf-T"^ y riw©;sig&wfiB 1 /t&M'J>£ 

ax£Jt09L-Cj&J>£i*T5„ •£©£«>, ^TVT^m^ 

mis-rz><DKi&m?£-7-< ^m^smc i^wtm ft h 

ifftL-CVS. 
[0 0 0 9] 12 2 Si, 2fgOS/^^VS9M2Tt 2f&© 

-©4§£\ ^"K^^Ai42fg-efei9, HI L/c 
•yy^'^WTilrMft^, fi^'/UBWas 2{#(-ft 

*§„ f-y'^^v Tcom-mmi /Ttcifftm (1/ 



fb £ ft*i- S ft 5 fc * , UK m \- mt L ft v \ 

[0 0 10] OFDMVy#;HC*fLT[4, ffi-^-fiTfJ* 
(rrfTliFFTOWl) ig-f©T\ SffL 

fc^tfW© 2 OWS^S^Ct L=g-T#©g£ t*3 
1/vf 2 0©FFT**yg£-r5-£;a5"srffiift5 o 200 
FFT©W;0&ll-©y-*£i&ii£LT^3;^ Mft5 
/-rX5r^oTV^5/cJt)^^^i±, SNJttf ? 3 d Bit 
flTf-SrfcfcftS. FFTii«iffT&5/i*fC, T 
H © M 4 -f U ^ $ ^fcft-^ Sr HB 0 F 
F T^©A7J&£,fflV'>5 ^ t 5o r©^dr-^(4$ 

filcffio^-^ F imm-T6 r ir 5 0 -JtSte 
ir*i^©lfy hi— FKT©KffT&5l/-K4, 
*Vv»j Ffl £ Kfijfc^f -f 5 r i t i <0 %.f& £ ft 5 „ f f# 
/U^tt^KtHlWFFT^a^rfTP >9 . K©^a 

[0011] mmz 1 19 ©sf^©«^a>ib^a* 

ftaa^T"&5„ ^Jx.tf6 4fi©FFTT*2 m s ©->>- 
^/VfflFfl©OFnM^7 f A©i§^£#;tT#.5 <1 6 4^ 
©FFTii, ^Jl 9 2fi©ffl^^i iP^^St U 
^OfefMn- Ki4 9 6M (1"^") S^"C&S„ 10 
<D$m* 1 k7yx 1 0©JP*t LTS^ 

£ft5o V^*V^W^2ff SCft 19, ^-/W^y^W- 

f- *'Jf!*P ^ tSf;, 4ms ii*5V^C 6 4 H<r>Mf}- 1 6 4 
^©FFT^ff^tlSo iOfcfcMc- Kit, 

(192 + 64) /4/zs = 64 MJKS 

^•©a*i4*^©JP»^»i; b-C^-©fi^Sr-^^, 

S$t-ettft^^b-efoSo jp»», gif^©iSA/©-^ 

-C&f), 7;U^ny^l/-Ftfi 1 i5jl5, FFTtFF 

T©^©^-c©*aa (^-x^-^Wltu^it) tehtco 

[0 0 12] H3i4, =f—9\iy Y<D7s b y-ASrSff 

tsoF DM^ft mz^-to ft^-imm 1 ^ f 

^ftffl©%^ttSr«A-r5„ 
[0 0 13] ^F-^t^-^try F©^os/^}4, N£© 

n^©Ka7-y^^smiH]K2-©A^^fe5o r 

(CdoVTfl, 4fflfflt||->7t-^ fV^ (quaternary 

phase-shift keying : Q P S K) ^V^TIFFT# 
ft^mm 1 ^bSffL-fc 2 Nfli©^^^-^ try F 
©y'ci y ^ Ji-CUff $HSo H^l-tt^if^tt^f^© 

tKCP-^^-f^ffiltiSSLT, ^ftjltfi*: 



-3- 



-^-f-yy°V >y%Ri\<^£tftil$f£bt£\<\ 
f-yy°V y^f^i=ibtz.t>\c, N^o I F FT»ft^D 
M^co I FFT^Hm^fTfc>ix5„ fcfi'U M>N-C3b 
5o me>»2Nfl!CDt> b^Nf@»»«t-^$ 

[0 0 14] S^#/vWT*fc#^5JS£tt£fi»-*-3 
fcftfc, Jl^l^i^^fv^ ^K^^/n^ 3 
^OFDM->y*V©fi©S^?r3t:^LT, ^ft£ 
O F DM->y#;K0 a t°- $ -fvy -iy?y 
-rS^i^J^OF DM~>>-^Vv^±i>!)P (augment) -f 

5 0 -*u4?--r^ y y^T'u^^^v'y^t^-rSo «j 

3 &f&|#P LT, 9 K^-f A t v'V^VWM 

^riiJ^tL b »il^cDjfiT G i T ©ffi© W T*gj <9 Wx., 
K^~/W<~ y y |fi£KT G i KT <DjM.XW0 #X.-5„ 

^^fiiOFDMi/y#MK- 1 CD^ tf— T'&oTif 
JP (augment) y ^ y t*Px.S„ CtUiili'ffi'CD 

[0 0 1 5] .x^ F7At-f Kn-^^ffiMI-Sfcto 

* fcn— jiVty-t — y&O F DM-»Ji?/KDS(f 

icjpx.5r ttr«t tj OFDM->y#>i;a-L 1 

•Y^S-ftfrfSo COOFDM'>y^HiA/Day 
{f£ft, :©7cy bai>-K^fS6/55^<-^/^ Kfe 

[0 0 16] ENlC^T, mm ^iltcOFDMit^t 
Tyftl O^LTOFDMgff^iCi^Sff 
5 0 ^WOFDMff-^ii, SiflalEgl 1 ^ffl^Tfeffi 

(y^yny^H r<D^a$ixfcOFDM 

it^teA/D^ys*-? 1 2KA;*7$*l.5. Z-to?*?* 
/POFDM'ff^Srv'V^^-r 5 y^dlggl 3^S:ff 
L, lO^y^^'f 5 yfmS&l 3*SOFDM<>y* 

m&i 4kftt&M&/y>'7'7 4/i'fii sic*}*.*, m 
%m&/?yy°y -<>\<$ 1 5HT#/-c(-t5j v il^tifcKe 
o-y-y^vSripjcSo ^/y^o^y (Mfiwify:/ 

s 0 ^©uty h^fi->^^^^r ? yym&i 3ir 

iot^^li, ^r^tt-rtri-ji^wOFDM^f^S- 
FFT»^^-bSrgf 0 ffl«l|HlKl6 

[0 0 17] BUcDfli&W^^-Ci^ «£ISI&/*'V:/ 
7y/l^l 5f4ft5fiy-y^^miHl^l 4»itfn?}ift< 

TttKficOSMTSFFTWtti^^ip^^tbSo 



So 

[0018] y ^smiHiss 1 4^i5^$n 

[0019] sfc— /w* y ^ u— h ifi h k <D l — h J; <9 & 

Wri 9 HT*ftA:KA©^-if *-?JI«^ 

rjife*^i/KTcDM^5f»«w^7 n 
tr 6 4{@co-y-7'>^ y Ttfi i mh z ©f-^^ y 

\c 4 A©a- if fcgtt Ati5 r t «s ^mxh 5„ Ctib 

^ N y rji/SStio, 250, 500, 750 

kHz«fl?W7tj/m 1"&fc> ten 
/KTt LX%£tiZ>&t£tt*y-ty M"5„ ncoffitt 

[0 0 2 0] tu®W#f i FtiiiilCt5^r}4SiJ#IlIB&4 , 1 
8tt«.»KSd3J:tJ«/*fcH:«&(OiBiK**=i#i-5tt 

5<t 5i^a<t>'^rA©Ts'7°y t-yvyy y?x 

[0021] ftfi, #ffff*»*5Hl-IB*bfc#fiS#^ 
[Elffiroflfi¥fclftBin 

[Eli] k= 1 (D^e— y<novvMyyft/v(ofemkM 
[0 2] *H0JtJ;SK= 2©^e— KcoFDMyy*' 
[El 3] A^0Jici5^{f^«r*-ry'p S /^E o 

[B4] jf%mKi.^\m*3t-t-fvy7m. 

[«F*oRW] 

1 W^-ftlUK 

2 Kii7-y^s*niK 

4,16 M»0SS 

5 D/Aa^-^ 

6 ^B^hai^KaSfll* 

7,10 ryy-y 

1 1 gftHISS 

1 2 A/D^y^-? 

1 3 ->y^Vv^^ 5 yfmffi 



-4- 



14 n&y-v^mmm 

1 5 m&mto/ f^-fy 4 m 



1 7 ffi^kHIK 



[SI] 



JG 



[02] 



[S3] 



?-9 






IFFT 








D/A 








— 



7 



RFTX 



I 



D/A^aT-* 



mmmw 



[El 4] 



,tk ^ 1 ^ r A 1 ;* ^ 

_L-| HF RX ■* A/D tV(+) 1 1— A FFT Uf«*fl 

A/D I if , 

I j 



10' 



"a L 



FFTWBK) 



fWWEIB 



16 



7ny h-^— i?(DW.% 

(71) ttiJRA 596077259 

600 Mountain Avenue, 
Murray Hill, New Je 
r s e y 07974-0636U. S. A. 



-5- 



